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PROBLEM TO BE SOLVED: To provide an electrode catalyst for a fuel electrode 
of a low temperature fuel cell, which is excellent in resistance to CO poisoning in 
a fuel electrode of a low temperature fuel cell easy to incur catalyst poison such 
as CO gas, high in freedom of selection of a second component and useful from 
the viewpoints of price and production, and a low temperature fuel cell making 
use of this electrode catalyst. SOLUTION: The electrode catalyst for a fuel 
electrode of a low temperature fuel cell comprises a transition metal or an alloy 
thereof and an organometallic complex having a planar steric coordination 
structure. Data supplied from the esp@cenet database - Worldwide 



Courtesy of http://v3.espacenet.com 



This Patent PDF Generated by Patent Fetcher(TM), a service of Stroke of Color, Inc. 



(19)0*H#tW (J P) (12) & ^ ^ fft & (A) (lDmNUUMW 

4#|i§2002 -329500 
(P2002 -329500A) 
(43)&BBB ¥^14^11fll5B (2002. 11.15) 



(51 J IntCl. 




17 T 

r i 




HO 1M 4/90 




HO 1M 


>i /on li cun i o 
4/90 D onU 1 o 


A /DO 






A /OO cun O fi 


4/96 






a /no Ti 

4/96 B 


8/10 






o/m 
8/ 10 








?Kwr2£ ^JcwBfXlO OL (3e lyi M; 


(21)tHH#^ 


ffig|2002 — 54597( P2002 — 54597) 


/T 1 \ LLl IBS 1 

(71) WfiBA 


OA 1 AO 1 COO 

301021533 










(22)tfJISB 


2/128B (2002. 2. 28) 




notrnfiwem/m 1-3-1 






(72)58W# 


isjffi 


(31)«5fe*S^®## 


&H2001 - 58276 (P2001 -58276) 




&«|R^<tfrtnfcl-l-l BAfrttl* 


(32)«ftB 


¥j£l34p3£2B(200L3.2) 








B* (JP) 


(72)B## 
























(72) ISM* 










«5»W&TrF*A«255 











(54) [%?]<Z)«ft] flmi!fcflmfc©«fl^*ffift^ 



(57) KS»] 

[RBI CO#**tffcJ:4IMro*»t**-vMKi 
2flm«t<o«(*tttlctJV^. IfCOtWtttclWUi: 

SHMJlttE. 



# 

nmmi] m^mxa^co^b. frnftrntm 

mm2] g^&JSxi2-e<7)££A\ mmm^mmi 
m&m<r> i a t tz \t 2 auLta* s>a»f*i 4 ^ t'j> 

tWMBVK, VlgL VIIJSatWIIllOfflMklUK^O- 

mitt mm 1 iimmismtimmmmmmm 
mm. 

tiLTX'h bztiffli t -r h mm 1 jut 2 $m<?>m& 

®tt mm 3 mL<r>mmmmm<mmmnm 
tm. 

imms] mmmmm^mzmmtix ^&zb 
mmt ti mm 1 m.4 ntifrw&mmmnm 
tm. 

1 mm 6 ] mv. mmmx-h zztimt? 
mm 1 nm. 5 MnMrnnimmmmmtm. 

t m®btmmenmcoimmm®fm. 
mms } nm 1 vs.mixMm<rmmmtm 

imms^mmstmnmmmtKWsgim 
mm. 

mmi 0 ] fiiSiffllW, BKMHHFfflWftX 

immm*? ;->mmnttix'b&zb2<&®btm 
msmcommrnm®. 

[0001] 

WH-mmma. axvx? s-immbi-zm 
?s-m?mm. r^a vsamwt* y ^iss 

fmmvmmmmwmb ix^wj&m ■ 
mmii?mwz<nm&m^tzi&&mimnmzm 

[0002] 

[«*<oa»] na&ESfflwtL . a 

m. 7>vij y £«mig& y yiM^mo j a &i> 
mMMW3 0 omxfnmmmtM^^x . & 
t team t ^ra-eni^ sbm ? rattttattte 

#H;jl!ittfi£(c*£ SrtWfcRJW. tffc C 0& b'ntm 



) 0 0 2-3 2S^pb (P20 0 2-chL00 

tss^cj: r>xm&tfmtMmi%vz&&iffi&n 
mmiii-&mnwm t nm%mm®bz^x^ 

[0003] Wk. £ <7) J: 3 4fiasflm«aw»c o 
mmm^t&mmmtmb lx&& ■ j», 

b Uz 37c3fi£U:<O^A«BW», 6& • f»m 

a^? vyxrvmcr)*. o K&mbmmz^-Mz l 

(DC 0«Ktf>*^»?*>lf C 0«JWtC*4 . 
©WC0«Jltt«:IHW4RlB>*-XAi: LT, 2jt 

L^w&izm^izmm&m&b v * a /rc-ii t 

*e*ofcO LT. MBS»)fliilS£gi*T»fSik^« 

izmi<%^x^z>. 

[0004] 

% biz X h MMCtt** ^SS»4m?fi^»4 

tttfev^r. »co»»ttk:fth.ii:*(cas2iR«^)a 

S»4m?te$rStt-rs Z b £ BWfc-f !» . 
[0005] 

^t-TtMb l« mm. mm. 

mmz&&t&G®&%mmiEZikK%i!tmm 

WRbhZbiSftL. *WR*%&ttlz-%.^tz. ? 

t£h%. xmizxtiii. m-iz. w&6xx&*<r>& 
±b. ¥m^tm&m&zitti : $w&%%toz$tj 
z b zmb tm&mm^mwmmm^mtmtf 
imztn. %~tz. &-<7)fmuzi5^x. wwkl 

tt-th^mm&fotf. m&amm. nm. mm 
&v\ 1 1 1 m<?>mmtmw.irv>-mxtt 2 wxtt>>e>mi 
tihWk&mkWX'hhzb z&®bthfcmmm% 



# 

izm.?&m&. mmRmmfrt>mtiz>'j>%<ti> 

mmmm&?mtfm&2tiz>. ssiac w^cnwfAz 
&wc , m&?tfmi!;immmit&fax'h& z t m 

h, use m-nmMimwhfrtmmz&^x , 
mizm?mzmmtix^&ztimit-?&im 

*ho»wc*j^-c . s**»UHMBmrft s c t £«« 
c, m-mmt<omcoMm%^x%&mmM 

[0006] *%mt>K, mimmmwmt ix. 

nam*:. ztuzx^x. mmm&mm&xvffi 
mfoxxmizXMzmzfzih. mmmmft 

[0007] 

( 1 ) m&&mxis.z<7y&&t. ( 2 ) Tffltti^Effi 
mmntzim£m%fc&-&tsztiimt ix\^ 

[ooo8] ( i ) <nm&mx\&z<r>&&t ix\t. 
mfrbmmkmmizmztix^zmmmm 
vi i mz*»bti-immm7imx'b izttmti^ 

imtz>£oiz%®&m®fttmmmz£^ 
x, ttemtn&itimvtiiMtmwk. a*v* 
mm^mmimm.comizitK i o&vxtrnitztm 
mi^-t<Dx\ &&m&Mximmm^i><r>x' 

--y^/k /p-r-^A. ^t7)igw*« 

[0009] (2) (wmv&mQm&ifrrzim 
&m$kfrt ixn . <n>&jr<oj3 o fcEttwwRic 



) 0 0 2-3 2 9^B (P2 0 0 2-c« 



til. ZnXoZ&mjcMtlXte. #L -v? /k a 
[0010] ifcBtitfi: LTti. 4M>£JSK£JEft® 

XWi, ^/-/UiM^Jfc&fc'Wj&ilT- ( 1 ) co&m 

t>H2) <DG®&m®mzjRr)&£tih. mt&*M* 

®KmiZ±&i><D. ( 2 > *>*»A»Wb&«- 

IHfcK**) J: 3 *a«Mt* 8BR«K:lMfc»*"r 4 i t 

\,zimthi><?>tm.ztih<r>x\ znxdzmi&Mi: 
fa$kmzmitiix^&<mtfhifrt>x'hh. H*t. 

tx v *srv ^srffl v i>mc ommmzmwt^ $> 

[ooii] ^mtvm^t>tii>'t*(f£tMUzitLx 3 m 
mz&m-imfi-t ixa. ^^j^, 7^0-/ 

¥X'$>&. Z<r)£o%R&?k llli. 0tW*S*S 

V)\>7j.-vyi?7$.ymti l %*fbtih. 
[0012] itriBoii^iMtcfev^T, ( 1 ) vrn^k 
m{&&)®mt. (2) n^m&wmmt&w&m 
itiz^xit. mz®mz%<. ttiztLMtRztLtzte 
®mmiz^xmmmzm%m&zn.ii!>wfz<. & 
mizisixwmMZtiz. ( 1 > <vm&m 

li. 10:90^V^90:10^ffl-C'iM«m, m^^Srfi^ 
RKjaW-6fctotCtt40:60~60:4(W)|iJ^fc:'t* i t* 5 

[0013] LTii, ft*flHaW)*i6. 

•5.tt«coft«cW=5rl«S!{ai: UTtt, Witf. ( 1 ) OS 
#, int (2) «««AStt»k*^j8tt«^r»J8tt 



# 

[0014] *%mz&mmt, m i<u, mm 

@0. 1 — 1 00/xm, #2L<tel~l 0jum£9i>?) 
[0015] *HBE£fflfMcffl8r3-£&2fi6i: LT«. £ 

( i ) <om&&mimzmi&mc?> 

mmtff^mmmmzm^, mtm-xym- 
mitt, ^■vtmzv&kZittuaxv. 

[00 1 6] *R9Hc&WCtt, Zcr>£ot,ZlX®t>tl 

ucmmximmmmmmt ix&i-zzti>x'% 

±t&KMz. M-ntfmmmzimztt®, 
#x%b'<D#x'pximmix&<zbtmti\,\ z 
<?>mmi$&te, < i ) <r>&mm%f8.ftm®m*sm 

fl:3-£4fctt4 0 OrgSJMi^JK^^^i:*^ 
WT, 51^2 0 0-1 2 0 0'C. $?2L<li4 0 0~ 
6 0 0*Ci:LTi3<C:i:#M£U\ »Jiaa^0#H^, 

tcbVifx. hhWtztihffM&tlxWWmZti 

s. 

[0017] *»gjlc*ttvcn s dOj: d&mfflttil 
[ 0 0 1 8 3 ±ETftfc«*l«ifijra«SHWIfi 

teWxt;-)vzmbthmmx9J-)Vim% 
m, TMvwmwt, vym.m?gm£o%m 

[00 19] 

imm mz*m?>mmmm&. 
[00 2 0] mmmi 



) 0 0 2-3 2^^pb (P2002-00 

m®blX, S&f- b57y$y§m, tsXXfi'Wb 
*:s*S>))U7x-l'yy7$y£mffilt:, miifi 

IKc7)|S|g(Pt(NH3) 4 ]Cl 2 -nH 2 0£, WkWXfVftmX 

i^?/\)y2.9 g. o-7 x-\syiS7iyi.l g s Zffiffi 
SS-M-D^-M.S g, 14*20 mi 1 O'ClZh 

^xvmnmm,uz. *m, k£$$csk*k 

itt b U *>J4tm&1mL7il'* V&b Lfc. <%fflk<y 

3.-vyi;7$ycr>m®fe&*'fttz (wmu%) . £ 
/i^^/^/y^x-i/y^'rsytil^rmvuMi 

x-Vy^'TS^PIt^WfcSaiJttLTlOOrO, 5 
0:50. 0:100W#»J£T»&U:. tf^^S^M^Sr 
777 T A b^Ft (8MH~2junu Aldrich Chemicals) 

1 1 : 4*38tefc$r h i. ? Kff * t T .1 ti £x ? y 

mrn^77 7A he^*mtt»H«Ffc:A<t, r^^ 

y^»H*4>t:i3V^T 6 0 0*C-C2B#p B 1»i-f S i 

^f^5 7r-f na^ *2om«<^-*-7 -f Jtym=&m 

M (Aldrich Chemicals) i: b t Cf -f m 
mcoiS»NMnUf ^ »>77777A bX'X%tzWfc 

paticaraiL. «a»-r*ii:tcJ:oTa^*tti 

B*K«Lfc0.05 M KKfcl m y 

issyx? •/ fflffi&b Lxm&mmm. 

e^^fflv^. iaE-S{4ttlS$rX-YUrj-r-tlEli 

b^y*s 'j;p7x-u>'v ; r5 ygmmximmz 

ffiv ^ ^ 7 -;HWKIB ^T3&»-> tzcoiztt I . ^ 
SiJ-&50:50W?I^S4«tCfcV^T(i:. 6£<t Dt. 1 OtSIil 

[0021] mm I 

mm 1 ^ig^M^^fti) 0 fc . > ^ y-;H«b«t«i: 

ffl»s*tto*nit«ii tRfRcese mmcojasafa/t 
■^nijf •( y 7^77 7 a b±t,zmm u&mzft i 
x, nM-nftmzm%it:. ftMStem&a 

f. 02*^. &ffiffll<?)££tt£tt. «*cfc0y^7 



0 

[0 0 22)itm\2 

mm i iz&^x . 3 h * y *y y Hi x-u y 

TS yc7)ttb9£:J^>h'v¥-»f7y S y$ft(Co(NH 3 ) 
6 )C1 6 • H 2 0^fflL^KiH*IMl tl3|«KtTa^ 

c omm$)Mkmwzti£< ^z t . 

[00 2 3JHMW2 

a . ffl-c-S) h mammm i tcfcft £ 1 mizm 

y (B&-fV(mqph)) . (b)7y^/^y'J^7x-l/ 
y^'TSV (BS-Sf-MnOnqph)) . <c)#rty* y D/U7x 
^py^'TSy (B&^Fe(mqph)) . (d)--y^ty* 
yU/l'^x-^y^TSy (Ifrfflidnqph)) , (e)/\'7 

x^A^y^-y 'j^i-i/yyrsy (ns-fPddnqp 
W) *fctt(f)ifffcy*y 'j^i-uyj/'rsy (b& 
•^•cu(mqph) ) <?)t5<?>t5?><D%mmmbmmz&&T 

r-Y htk?tZffi$T)\sl>%mf**X'6 0 0X;X'28fffl 

mm-th zkizzr) m&mftfy 7t4 

tz. zn^mtmyyyr^ w&fr^mmmit 

mm£m&m®m&$ftfS.L. m*xmmw$,i 

tzo.Q5 m mmti m y ?s-ium&®mwzii^xx 

9 s-mmsmmmLtz. M>tLMta.-nm 

m£*ti?ti<7)i8>'&£.^x®4^m9izm. 

tt&MvmntziG m*9s -mm&m t>tix v > 

Vfry x-]s>iS7 $.y§mb&&Th77>i 

* y-;nwt«rtt 

[00 24] 3»S0i3 

(a) 5, 10, 15.20- r h 7 7 x -/U-21H, 23H-^7 4 
ijxa'toMU) (Bg^CoTPP) . fttf(b) 5.10.15,20 
-rh7 d fX-(4-y h^i/7x-^)-21H.23H-^/P 
7 4 'jy3A/VMH) (ffc^Co(Tetrakis)) fcrm'/l^ 

* y * y y fry x =, u y vr s y coftb 0 tcffl v >fc JSW- 

mttmmwmizts \ ^x , l*so. 
05 m KKfci m y^y-;wm^-}§?s+t'^y ^y-;i- 

-ffLO^tCOV^Ill OSt^Ill lt^t. ,W7^ 



) 002-32^^Bb (P2002-00 



y ? y-/^kB4Mif&»£ft&a> 

a^Ty 5 yUfci 50:50O£ feT&feWm 
W?hZblz£^xx9;-)\wmtfmLLtz. t 

j: o t y 9 y -/nwkistcav wm.wz . 

[0025] 

(a) N-(3-T5y7 , nhVl/)-l,3-7 , OA , yi;T$y3A' 
(B&^Co(APPD)) . Rt^4fflwH«Kffi^Sr¥ffiJi 
Cfto, (b) 1.4,8.11-fh7r-fx?a^y^f*y 
--/^ (B&-^Ni(TACPD)) 0>2MH4>71f»tt*3A* 

ywh^ydfyj^yx^^y^'TS ycoft*> 0 1 ffl v ^ 
J^M«lit0!li:RI«fc:LTffJfiLfe, S^tW^JS 

mm^mmmm.mizii^x . mmx-mm^i 

/cO.05 M BiEKfcl M *9J->l)M;mW&X'<7)*9; 

-immmmmmuz. &t>tuz%8&-mmm 

ZtlZtKMS&lzo^xmi 2&tfHl 3CiRf . TIT 

a^rysymtsoiso^ffl^T'ii^fM^at 
hzb[zinx*9 ;-)\smtmtf$mLtz. ttz. z 
zx-i> ^c^mRt/^comm. mmm : m<oM^ * 
tzt o-cy 9 ;-)uwutmzm^tfM.$>ixtz. 

[0026] 

iwmsbxi *mx^c,ftm&wmmmcofm 

( 2 ) miimff<^&t^^oitii{b^ . %®&m 
mn»?m&v4itLb v ^ o mizmmiK\ ^mz 
£*)%$ti&2>tz#>. ttmm^mmmm&im 

o) 2m<ommmnx'hhM!&<r)m&b&Mt 
mmb^mmra-tzx-mfzfr. fm<mm i 

(4 t -e iiSffi^^Sj54«^^ffl*ffi«4t 

v i o imx'^ ^y u f vtfhh. 

[01 ] H)HWIlOPt-C0(lIiqph)li^M«T1#<c»ni>m 

m.-%m , &»9'77Xhh. 

[02 ] it«^j i <opt-Ru^Mt«Ti#^^sm8S-m 

(a#tto/7 7T'j)i». 

[03 ] lt«W2<03^^h^-tTy 5 y|g#(Co(NH 
3 ) ( ]Cl 6 •H 2 0)54^T1#^^l»mffi-^ffi#ttO/7 7t- 

[04] HJg0l|2cr)(a) Pt-V(iqph)a^«Kt»4)*l& 

[05] mm2<7)(b) Pt-Mn(inqph)ii-&M«Xlf^iX 

i»ma-«e#ixo^7 7T"*& . 

[06] mtm2V){c) Pt-Fe(«qph)»-&ftBrC»i5»n 



# 



!(6) 002-32 



(P200 2-EG0 0 



[H7] wtW2o(d> pt-Ni (mphm^mx-nhti 

[H8]«t0|2tf><e) Pt-Pd(mqph)?i^«!«t1#^iX 
[H9]«tW2*>(f) Pt-Cu(«u>h)8te*HrCf»Wi 
[010] Xffiffl 3«(a) Pt-CoTPP<7)# * agftWtfl 



[HID mtW3*>(b) Pt-Co(Tetrakis)tf>#*;i£ 
[01 2] WtW44>(a) Pt-fo(APPD)tf)#.*ate*t« 
[0133 HSfiW4<7) (b) Pt-Ni (TACPD)^#/??1^S1 



tun 



1200 
1000 
800 

LU 

o 

> 

^400 

S 

LU 

200 
0 

-200 

















x *"K J 




.r 




i 

■ i . t t ml 1 til 1 1 i i HJt 



♦ FVCoGra**} 100/0 
aPt/CoOmjrfO 60/50 
^fVOoOwph) 0/100 



0.00 i 



0.01 



0.1 



1 



10 



100 



i /mAcm" 



[02] 



1200 
1000 
800 

LU 

o 

^600 
> 

^400 

S3 

200 



-200 




0.001 



0.01 



0.1 



1 



10 



100 



i /mAcm 




!(7) 002-32 



(P2002-4CS& 



[03] 



1200 
1000 
LU800 
^600 
>400 
UJ200 
0 

-200 



0.001 



0.01 



0.1 



/mAcm 



10 



x(vc«o»o)e «vao 



100 



[H4] 



1000 
w 800 



o 

CO 

i 



600 



> 400 h 
^ 200 - 



_J i i i mil i i i ii ml i » i n in 



0.001 



\-+- PtMmqph) 50/50-600C | 



1000 



0.1 10 
I/mA cm 



:(8) 0 0 2-3 2 4^PD (P2002- N 00 



[05] 



1000 




l-»-Pt/Mn(m<phj 50/5ft-flOOC| 



0.1 10 1000 

I/mA cm -2 

PtrMn(mqph)S^«tt«aiC^(t«^/-;Uilit4$tt 



[H6] 




|-»-Pt/Fe(mc«>h) 50/50-flOOCl 



100 1000 



# 



!(9) 002-32^^Bb (P2002-~COO 



[07] 



1000 
g 800 

CO 

cj 600 

> 400 

^ 200 




-Pt^BCrrogh)SO/gO-600C| 



1000 



0.001 0.1 10 
I/mA cm -2 




Pt-Pd(mqph)S^*tt«aiCfcl+*^y-;HHb1$ft 



(tO) )0 2-3 2 4^Bb (P200 2-^300 



[09] 




i-»-Pt/Cu(nwpW5O/»-«0OCl 



1000 



I/mAcm"' 



[010] 



1200 
w 1000 
w 800 




-Pt/OoTPP-50-50-«00O 
- OoTPP-O-1 00-800C 



0.001 



1000 



I/mA cm" 



# 



(Z 1) )0 2-3 2^^Bb (P2002-'00 



[11 1 ] 




J 1 I I I I I I III I I I I I III 



0.001 0.1 10 1000 

I/mA cm -2 



[01 2} 





1000 


UJ 

O 


800 


GO 




to 


600 


> 




> 


400 


E 






200 




-Pt/Co(APPC»-60/» 



0 

0.001 

I/mA cm 




j i i i mil i i i i mil i i i i mi 



0.001 0.1 10 1000 

I/mA cm" 2 

PtrNiaACPD)S^*tt*«iCfelfS>^/-JHftfl;»tt 



7oy hi—is0)%ii% 

(72)&0J# /J\?P jt* F^-A(##) 5H018 AA06 AA07 EE02 EE03 EE05 

*F*JMJS»T|I*fflffl2-17-l I 1 *! EE06EE10EE16 

m*&fo 5H026 AA06 AA08 EE02 EE05 EE06 

(72)»5J# Fffl »7 EE08 EE17 
^fSSffilljTtT*Ba69-229 



